Abstract: Surface finish and material removal rate are two important factors in the manufacturing which affect acceptability of the product which in turn reflects on the profitability of the organization. The worth of the production setup to produce the components with high material removal rate (MRR) without sacrificing the surface requirements can play vital role in sustainability and profitability of the organization. In this paper, the effect of process parameters on metal removal rate and surface roughness has been investigated in milling of Al7075-MMC with WC as reinforcement element. Cutting speed, feed and depth of cut have been taken as input factors in three level response surface methodologies used for experimentation. Mathematical models have been developed using response surface methodology to predict surface finish, and metal removal rate in term of machining parameters. Depth of cut and feed rate are found to be a dominant parameter for surface roughness; whereas feed rate mainly affects the metal removal rate. The results of mathematical models have been compared with the experimental and found to be in good agreement. The results of predicted model can be used in selection of process parameters to insure desired quality and improved productivity
INTRODUCTION
Milling is the process of removing the remaining material from the work piece with a multi point cutting tool. In milling process the cutting parameters play most influence role on the job surface roughness and MRR. In the past days experiments done on conventional type milling machines, all the parameters controlled by conventional process only. Conventional machining takes poor performance and more time to do machining to gives adequate results. But now a day"s rapidly changes in manufacturing sector by replacing unconventional machines. I.e. CNC Computer numerical control machines will give more accurate results and enhance the productivity compare to conventional milling process. A part from in this paper presents experiments done on CNC by end mill. End milling operation is highly adaptable for both surface finish and MRR. In this paper machining parameters are controlled by using G-codes, M-codes. Changing the parameters easily and doing two or more different operations presented at the same time by CNC programming. By the unconventional machining process give most best accurate results in very less time. to identify the performance characteristics under the optimal machining parameters a specially designed experimental procedure is required. Classical experimental design methods are too complex and difficult to use, additionally large numbers of experiments have to be carried out when number of machining parameters increases. Mini-TAB17 is a best tool to find out DOE, response surface method and response optimizer. So this tool is used SRM (DOE) to determine optimal machining parameters for max and min MRR and S.R. the main aim of this work is to find out the best cutting parameters in machining of AL MMC-WC reinforcement to achieve low surface roughness and max MRR to achieve the object mathematical model developed using experimental data and developed models are tested for its adequacy.
LITERATURE RIVIEW
A.Venkata Vishnu1, K. B. G. Tilak et.al. [1] work is to find out the set of optimum values surface roughness, using Taguchi"s design methodology for the aluminum alloy 6351 as work piece material. CHARNJEET SINGH, Dr. B.S. PABLA et.al. [2] The optimum cutting parameter for minimum surface roughness and maximum MRR has been found by parameters cutting speed, feed and depth of cut. In case of MRR, feed is a dominant factor, as feed increases MRR also increases. Comparison between experimental and predicted values validates the empirical model of responses. Najiha M.S.1, M.M. Rahman1, 2* and A.R. Yusoff3 [3] the foregoing study deals with the multi-objective optimization of a CNC end milling operation by applying a genetic algorithm. For carrying out the optimization, mathematical modeling of the surface roughness was performed using RSM. S. Jeyakumar et.al. [4] Investigated the machining parameters on the surface finish criteria have been determined through the response surface methodology (RSM) prediction Model. B. Sidda Reddy et.al. [5] Have investigated the minimization of surface roughness by integrating Design of experiment method, Response surface methodology (RSM) and genetic algorithm. BalaMurugan Gopalsamy et.al. [6] Applied Taguchi method to find optimum process parameters for end milling in machining of hardened steel. Tongchao Ding et.al. [7] Investigated the effects of cutting parameters on cutting forces and surface roughness in hard milling of AISI H13 steel with coated carbide tools. Based on Taguchi"s method. Kantheti Venkata MuraliKrishnam Raju [8] develop an integrated study of surface roughness to model and optimize the cutting parameters when end milling of 6061 aluminum alloy with HSS and carbide tools under dry and wet conditions using Genetic algorithm(GA). K.Krishnamurthy et. Al. [9] used Taugchi method to find the optimal cutting factors for surface roughness (Ra) and material removal rate (MRR) onTiB2 particles reinforced aluminum (Al6063) metal matrix composites. E.Budaket.al. [10] Used analytical method in optimization of the milling conditions for increased chatter free material removal rate in a variety of other applications.
From literature reviews, Al-WC graphite hybrid composite material as limited work available, here we estimated the surface roughness and MRR for the input parameters of depth of cut, speed, feed on %WC composition presented.
METHODOLOGY
In this paper presented a mathematical model by response surface methodology to predict the minimum and maximum values of surface finish and MRR by the suitable combinations of cutting parameters.
DESIGN OF EXPERIMENTS
DOE developed by central composite design of response surface methodology. Here the mathematical model given relation between responses factors (i.e. S.F & MRR) and input variables (cutting parameters).we adapted some cutting parameters. The cutting parameters and process response factor are given tale no.1 
ANALYSIS OF PROCESS FACTOR

Response Surface Methodology
In the quality engineering field, the response surface methodology is a widely using tool. 
Where Y=predict response, ε is treated as statistical error, often assuming it to have a normal distribution with mean zero and variance σ 2 .
Is called a response surface. The above equation develop relation between mean value of random variable and the corresponding values of one or more independent variable.i.e mathematical model developed by using RSM.a second order model is utilized in the form of given below.
The β coefficients, used in the above model can be calculated by means of using least squares technique. the second order normally utilized in RSM when nonlinear. A 3x3 full factorial design was used in order to get the output data uniformly distributed all over the ranges of the input parameters. The experiments were based on three input factors and two outputs Influence of cutting parameters on response factors regarding from graphs, Fig no6 indicates that the MRR is less at low speed and less composition due to ductility of the specimen. But MRR is gradually increases due to increase in % WC and speed this is due to brittleness of the specimen . Fig no7, MRR gradually increases as the depth of cut and feed rate increases that is confirmed from the graph. Already we know from statement S.R also depends on input parameters i.e. speed, feed, and depth of cut. But apart from mainly speed and depth of cut more influence on S.R and also S.R depends on AL MMC-WC composition. However the results show from graphs, fig  no. 12 it represents S.R influence by two parameters but more influence by depth of cut compare to feed rate. Fig no. 13 it shows at average speed i.e. 1500 will give better S.R compare to other. in this the speed more influence on S.R fig no.14 we observed that above two graphs statement once again prove, at 1500 speed will give on better surface finish and mainly depends on speed compare to feed rate. fig no. 15 all compositions up to certain level the S.R increased and after that will give better surface finish here we observe both parameters are equal role on S.R.fig no.16 similar to above graphs have also shows same results most depends on % composition less depends on feed rate.fig no.17 hence once again prove that at 1500 speed will give better S.F and the increase composition also give better S.F.how ever S.R depends mostly speed and depth of cut. 
RESULT AND DISSCUSSION
p m o c % , R F s v R R M f o t o l P e c a f r u S %compp m o c % , C D s v R S f o t o l P e c a f r u S
CONCLUSION
The objective of the present work is to find out the set of optimum values in order to reduce surface roughness using RSM considering the control factors for the AL7075 MMC-WC composite materials. The microstructure and mechanical properties shows that the hardness will increase as the reinforcement percent increases. The material beheaves ductile in nature at low percentage of WC but at higher percentage of tungsten carbide it become brittle the chip formation will show this properties. Surface roughness is influenced up to certain limit by feed, speed, depth of cut, but mainly depends on speed and depth of cut. However the influence of input variables on MRR almost linear at any conditions. In future this paper extended by opmization and SEM analysis will give good results.
